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Figure 1: Twin superoiling model (adapted from Ref. [6℄).(a) A transription ensemble, T , traks along a linear ds-DNA template from left to right. The ends of the DNA areanhored to large ellular strutures, indiated by the solidsquares. (b) Assuming rotation of T is hindered, for exampledue to visous drag, a superoiling torque is generated, andthe template is \ranked" at the loation of T , representedby the irular arrow in the middle of the �gure. () Be-ause the struture is topologially onstrained, torque uponthe template at T generates superhelial stress, produingpositive superoils downstream, and negative superoils up-stream, from transription.
1



Figure 2: 25 �s trajetory. Both yellow substrutures are ini-tially torsionally relaxed. The orange segment orrespondsto �18 bp|about the extent of the prokaryoti transrip-tion bubble. The upper substruture (S+) beomes posi-tively superoiled, and the lower substruture (S�) negativelysuperoiled, in response to an external torque applied overthe ourse of the simulation. The spatial distribution of thetorque extends over the �rst �37 bp of eah subdomain, start-ing from the ends of the bubble. Altogether, the RNAP \foot-print" spans a region of �92 bp at the enter of the struture.The orientation and sale of the image are adjusted slightly ineah frame to provide the most easily visualized perspetive.(a) 0 �s. (b) 5 �s. () 10 �s. (d) 15 �s. (e) 20 �s. (f ) 25 �s.1
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Figure 3: Linking number (Lk), twist (Tw), and writhe (Wr)from 0 to 100 �s. Superhelial deformations are positive inone half of the domain and negative in the other. Buklingis seen to our at approximately 8 �s in S� and 17 �s inS+, where there is notieable separation of the Lk and Wrurves. All quantities remain nearly onstant on average afterapproximately 25 �s.
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() (d)Figure 4: Time-averaged writhe densities for S� from 0{25�s: (a) 0{1 �s; (b) 6{7 �s; () 8{9 �s; (d) 24{25 �s. Con-tours in the base planes are 2-D projetions of the writhesurfaes, with elevations indiated. The bukling event ev-ident in  leads to a pletonemially superoiled struture,represented in d, where the rossings of maximal writhe aref5; 23g = �0:05325 and f9; 19g = �0:05721 (see ontourmap). These rossings orrespond to loations of self-ontatin the struture at 25 �s (refer to disussion and Fig. 2f ).-1
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